BASIC EQUATIONS
Me consider here the loss-cone instability of a plasma confined in a mirror trap (Rosenbluth and Post, 1965) assuming ^"nat: a) the time of escape through the magnetic mirrors of a trap of finite length L is much greater than the time of the turbulent diffusion into the loss-cone Tp
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where V is the ion velocity along the magnetic line of force. z b) the volume of the "loss-cone" in velocity space is much smaller than the volume occupied by particles (it takes place, for instance, in the case of a magnetic trap with a large mirror ratio).
The first assumption permits us to neglect the mode-mode coupling at the nonlinear stage of the instability and to describe the instability evolution within the framework of quasi-linear theory. The second assumption permits us to solve the quasi-linear equations for the wave amplitudes and the distribution functions of the particles.
Besides, as Rosenbluth and Post, we assume that: c) unstable oscillations are electrostatic; d) the perturbation scale is sufficiently small for the plasma to be regarded as homogeneous. The electric field potential *p can then be expanded in a sum over the fields of the individual harmonic oscillations!
where K, and K^_ are the components of the wave vector respectively along and transverse to the unperturbed magnetic field ^""{.OjO^ H t , CO is the frequency, and ^nu) i s "tke amplitude of the oscillation; e) electrons are cold; f) the frequency and wave length of the oscillation are within the intervals 
where M is the magnetic moment of the electron (i.e., M-
The complete system of equations contains, besides Eqs. (4) and (5), the equation for the electric field potential
In the linear approximation we reduce Eqs. (4)-(6) to the dispersion equa tion K
In a very dense plasma U)p ^ ^0^ we must take into account in Eq. (5) the inertial drift of the electrons which corresponds to the additional term cO J time into the loss cone), no loss of the particles from the trap appears during the process of the ion-distribution relaxation. Then, due , to the small volume of the loss oone (our second assumption) the wave energy is small* Hence, "we can neglect mode-mode coupling and take the . i rapidly oscillating part of the distribution function i eleotric field potential ^ K tO i n " tlie linear approximation where 6) K is the frequency of the eigen-oscillation with wave vector and amplitude
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Within this approximation we reduce Eq.(l2) to the "quasi-linear equation" in the usual form, valid now even for strong instability
We used here the axial symmetry of the distribution function in the.velocity space to average Sq. (12) over the azimuthal and longitudinal components of the ion velocity. We can do this even for the wave spectrum without axial symmetry in the j^ -space since the gyration of the particles in the strong magnetic field symmetrizes the velocity distribution.
The quasi-linear kinetic Eq. (13) would mean that where U7 is the plateau size. Actually, any kind of initial distribution, even, say, of the type 2 very soon will have a form 1, sinoe the quasi-linear diffusion is very high for smaller ]$" .
-6-Thus, Eq.(l3 ) might be rewritten in the approximate form (Galeev, 1966) 
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Here the frequency of the oscillations changes in time due to the slow relaxation of the particle distribution. Of course we assume that the characteristic time of the relaxation L is much larger than the period of the osoillation Eq.. (14) can be easily solved using Laplace transform. The result is (Galeev, 1966*) where Oi (^ ) is the initial ion distribution, is the Green funotion of Bq. (14)<
SIMPLE MODEL OF THE ION DISTRIBUTION
Let us consider the idealized ion distribution for which we can take the integrals of Eqs. (15) and (16) Now it is easy to describe the solution of Eq. (19) qualitatively.
At some moment "t o we reach the marginally stable point A(-t ft )= \€. (t©) and the oscillations stop growing. However, the ions continue to diffuse into the loss oone (see. Eq. (14)) and the oscillations become damping. It is obvious that the relaxation process stops only when the oscillation amplitude reaches the zero level, when
The final ion distribution has a margin of stability with respect to the considered perturbations (i.e., J'K <O for arbitrary wave vector K.
). The parameters of this distribution depend on !>*=, only and can be found from the energy conservation law*
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=. an? (18) and (20) we immediately obtain A£*
v< (22)
* In the author's paper (Galeev, 1966) it was proposed to use for this aim the equation g (T>^) -0 because after the first state of relaxation to the quasi-steady state (21) the particle loss through the mirrors supports the instability on a very low level. But in that case we must add at the r.h.s. of Eq. (14) the term describing this particle loss and change the expression for the growth rate (19).
In the limit of large mirror ratio the parameter £ is small and the amplitudes of the oscillations remain small during the relaxation process (i.e., Jj << |_ ). On the other hand, by reducing the quasi-linear Eq.(l3) to the form (14) we supposed that the width of the sink on the distribution function essentially increases due to the quasilinear diffusion. Hence, we can apply the result (22) Here we neglect the small change of the main body of the ion distribution and therefore we cannot describe rigorously the change of the particle energy. But we can use it to find the equation for the wave amplitudes. Substituting Eq,(3O) in Eq»(15) we obtain under assumptions (29) The solution of this equation is saturated at the value In solving ovcc problem we introduced a lot of idealizations in order to get soluble equations. Of course, in the realistic situation, the development and nonlinear relaxation of the loss cone instability have a more complicate nature, due, for example, to the continuous loss of particles through the mirrors, which we did not take into account, and so on. Under these circumstances, the noniinear mode-mode coupling becomes very important, as was shown by tb.e author, 1966.
